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REMARKS/ARGUMENTS 

The Office Aetioo of Oetober 16, 2006 has beeitcarefully reviewed and this response 
addresses the Examiner's concerns stated in the Office Action. 

I- STATUS OF THE CLAIMS 

Claims 1-1.7 are pending in the application. 

Claim 16 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite. 
Claim 16 is rejected under 35 U.S.C. 102(b) as being. anticipated by Rose et al. (US 

2002/0154855). 

Claims 1-4 and 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McGuire (US 6,94 1 ,073) in view of Rose et a!. 

Claim 5 is rejected under 35 U.S.C, 1.03(a) as being unpatentable over McGuire in 
view of Rose et al. and further in view of Sitfttierland et a!. (US 7,01 S,563). 

Claim 6 is rejected under 35 U.S.C. lG3(a) as being unpatentable over McGuire in 
view of Rose et al, and fiirther in view of George et al. (US 4,834,474), 

Claims 9 and 10 are rejeaed under 35 li.S.C. 103(a) as being unpatentable over 
McGuire in view of Rose et al . and ftirther in view of Dderr (US 2^^ 1.6S3). 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Doeir in view 
of Takushima et ai. (US 2004/0076368). 

Claims 12 and 1.3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doerr in view of Takushima et al. and further in view of Sutherland. 

Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doerr in view of Takushima and further in view of McGuire. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rose et al. in 
view of Sutherland et al. 

Claims 6 and 9 are amended to correct inforaialities. 

Claims 1,8, 11 and 16 are amended in order to better describe the invention. 



Su pport in the specification for the claim amendments 



Appl. No. 10/717, 387 

Amdt, Dated: January 2007 

Reply to Office Action of October 16, 2006 

Amendments to claim i find support in Fig.l and in paragraphs 27-35 of the specification. 
Amendments to claim 8 find support in Fig.3 and in paragraphs 42-45 of the specification. 
Amendments to claim 1 1 find support in Fig.5 and in paragraphs 47-49 of the specification. 
Amendments to claim 16 find support in Figs. 1-5 and in the corresponding paragraphs, 
including 27-35, 42-45, 47-49, of the specification. 

The 1.131 declarations 

As shown in the attached Rule 1.131 deciarations by the Applicant/inventor, Thomas W. 
Stone, and the Patent agent/attorney, Orlando l .opez, the invention was conceived before the 
priority date of U.S. Patent No. 6,941,073, July 23, 2002, and the Priority date of US patent 
7,01 8,563, November 26, 2002, and the 102 (e) date of US patent application publication 
2004/0076368, April 15, 2003, and that the inventor and his attorneys diligently worked 
towards filing the a patent application. Applicant asserts that U.S. Patents No. 6,941,073, 
7,018,563 and US patent application publication 2004/0076368 are not 35 U.S.C. 102(e) 
prior art. 

In the declaration enclosed, Patent attorney Orlando Lopez provides the dates relied upon for 
diligence. In regards to the Applicant's present patent application, the following factors 
should be considered in establishing due diligence. The Applicant was not employed by the 
assignee during the period over which diligence is established and, furthermore, the 
Applicant was also engaged in the review in the drafting of 8 or more other related patent 
applications while reestablishing his own business. The present situation is similar to that in 
Bey since the applicant and his patent attorney worked reasonably hard to prosecute a large 
number of related cases. Therefore, Applicant respectfully states that the diligence from 
prior to the filing date of the Doerr reference has been established. 

Applicant asserts that U.S. Patents No. 6,941,073, 7,018,563 and US patent application 
publication 2004/0076368 are not 35 U.S.C. 102(e) prior art. 
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n. CLAIM REJECTIONS UNDER 35 U.S.C. 112 

Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite. 
Amendments to claim 16 renders the claim definite by providing proper antecedent basis, " 
all-ef said plurality of gratings, said first beam/port and said plurality of second beam/ports 
first series of optical components being." 

01. CLAIM REJECTIONS UNDER 35 U.S.C. 102 

Claim 1 6 is rejected under 35 U.S. C. 102(h) as being anticipated by Rose el ai (US 
2002/0154855) (the '855 publication). 

Amended claim 16 recites "a plur aHt'- of gratings comprising at least five grating s... 
at least one grating from said pfuraiity of gratings being a pixeliated. switchable grating 
capable of being switched between state s: said states com prisin g at least two states ; one of 
said at least two states corresponding to substantiaily transmitting at least a portion of an 
incident beam: another one of said at least two states corresponding to substantially 
diffracting at least another portion of said incident beam; said at least one grating being 
optically disposed between two oUier gratings from said pluraiitv of gratings; said at least one 
grating being capable of transmitting said at least a portion of a beam incident from one of 
said two other gratings to another one of said two other gratings: and, said at least one 
grating being aiso capa ble oTtransm itting said at feast another portion of a beam incident 
from one of said ivv» other gratings to another grating from said said plurality of gratings ." 

The '855 publication discloses 

[0063] The collimated light beam 212 is incident on a first transmission 
diffraction grating 214. The transmission diffraction grating 214 may be formed 
from glass, and other suitable materials thai transmit light at the wavelength 
range of interest. Such materials may include Si, SiO.sub.2, Si.sub.3N.sub.4 and 
SiON. One applicable wavelength range of interest is 800 nm-2000 nm, which 
covers the range of wavelengths typically selected for optica! fiber 
communications, although it will be appreciated that other wavelength ranges 
may be used. 
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[0064} The term transmissian diffraction grating as used herein refers to 
structures that dif&act light passing therethrough. The transmission difiraction 
grating.raay haveai^ictly periodic struct«re>^ 

have a structure that is not strictly periodic, termed a nonlinear grating. For 
example, the structure may have a chirped period, where the period changes 
from one end of fte structure to the other. Use of a chirped grating requires the 
use of a different focusing element froma Imear grating. If there is a substantial 
variation in the periodicit>' of the transmission diffraction grating, then the 
transmission diHraction giattng dcmonstralct. lOLUsiny capdbilitics w addition to 
dispersing the ditteicut \^ ct\eleninhs of the hght p.x^svAn, thcioihTough Suth a 
grating ma\ also be termed a dt1f»^ctlvc optical jien-'cn ''DOL^ in the 
following desctipiion the temis transmission diffraction grating refers to both 
iineai andnonimeai graimos Many of the examples described below illustrate 
the use of a linear grating, but it will be appreciated by those of ordinary skill in 
the art that nonlinear transmission graltn^ may also be used. 



[0055] One approach to forming a iransmission diffracti^^^^ is to etch 

a. slotted^tmcture: into a substrate; 

ratio of the eitohed stot width to the uhetehedmaterial width between slots, 
determine, at least in part, the diffraction properties of the iransmission 
diffi^Ction giiating.214. The spatial variation in giating periodicity determines 
the focusing capabilities of the transmission diffraction grating 2 1 4. The 
transmission diffraction grating 214 may have a diffraction efficiency into the 
first diffraction order as high as 99.9%, In one embodiment of a grating 214, 
particularly suitable where the light entering the device 200 is TE polarized, the 
grating is formed from fused silica, the grating period is 1050 nm, with a groove 
duty cycle of 51 %. The groove depth is about 2 .rau.m and the incident angle on 
the grating is about 3 1. degree.. In another embodiment of grating, particularly 
suitable for randomly polarized light, the groove depth is about 6.7 .mu.m. 

[0066] The collimated light beam 2 12 is diffracted by the first transmission 
diffraction grating 214 towards a second transmission diffraction grating 216 as 
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a singly-diffracted beam 218. The singiy-diffracted beam 218 is difliacted by 
the second transmission diffraction grating 216 towards a focusing optic 220 as 
a doubly-diffracted beam 222. The first and second transmission gratings 214 
and 216 are typically oriented so as to diffract light into the first diffraction 
order. 

Since the '855 publication does not disclose " at least one grating froni said plu rality of 
^nmiLi^ ■'t-i „ dpi\ 11 Hl 1 ^vvltLh^h! e' ^iblc of bcmg switc hed between states; 
Slid -^titts compiisnu \t te sttwo states one 1 1 \id it lea t ivso st tts correspondin g to 
suhs t mU ili> tnn smit tnu k tsL porti on )i in inciden t bcdm tnother one of said at least 
t *- K ^ e X ' 'iiv^J^s ihst tnU H ftta ctpT \t ] i>,f m 'ith r po rtion of said incident 
beam; said at least one grating being optically disposed between two other gratings from said 
plu rality of gratings: said at least one grating being capable of transmitting sai d at least a 
portion of a beam incident from one of said two other gratings to another one of said two 
other gratings: and, said at least one grating being also capable of transmitting said at least 
another portion of a beam incident from one of said two other gratititgs to another grating 
from said said plurality of gratings," A pplicants respectfully state that the 855 publication 
does not teach or disclose at least one limitation of claim 16. 

IV. CLAIM REJECTIONS UNDER 35 U.S.C. 103 

Claims 1-4 and 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McGuire (US 6,941, 073j (the '073 patent/ in view of Rose. 

Regarding amended claim 1, amended claim 1 recites "a pixcllated, switchabie grating, said 
pixellated, switchabie grating having a plurality of pixels, each of said pixels having a 
controllable state, said controllable stat e having at least two state values , one of said at least 
two state values corresponding to substantially transmitting an incident beam ; another one of 
said at least two state values corresponding to substantially d iffracting said incid ent beam: 
said pixellated . switchabie g rating being interposed optically between said first optical 
system and said SMXjnd optical system; 

said second grating being capable of redirecting said distinct input channels towards 
said pixellated. switch abie gratin g and being capable of of substantially redirecting at least a 
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pQitioH of said distinct input channels towards said ttiird grating: said at least a portion of said 
disti nct input channels being incident on at least one pixel from said p IuraHt\' of pixels; '^aiH 
at least- one pixel being in sattt onc of said Wd state Valu es." Comi<iermg rlip. 'xm patent, 
while not acquiescing to the fact that the '073 patent is valid prior art, the '073 patent teaches 
One of a plurality of first lenses receives a first multi-channel optical signal fTom 
an optically coupled fiber in the first fiber array. The first multi-channel optical 
signal is directed to a first grating. The first grating diffracts the first multi- 
channe! optieal signal according to the wavelengths of each individual optical 
channel, and dircct.s each channel tlirough a second iens thai focuses the 
individual optical channels through one of a plurality of first beam steerers and 
neiir one ofn pl;sralit> of first programmable mifrors. Each- first beam- steerer and 
first mirror are associated with a particular individual optical channel. 

Expending tipoh the ji>rograhwned state of iJifc iissoeiated mirror (e.g., engaged or 
not ehgatged), the individual optical channel is either dropped to any one of the 
fibers in the first fiber array, or passed to an output fiber in the second fiber array. 
In the case where the individual optical channel is dropped, the associated mirror 
is engaged and the^ ^asocjtoed beaum steeirer,m|iy, diretit the individual optical 
channel to any one of the fibers in the first fiber array by way of the second lens, 
the first grating, and one of the plurality of first lenses." (column 7, lines 929, the 
'073 patent). 

Applicant respectfully states that the 073 patent does not teach, disclose, or suggest "a 
pixellated, switchable grating, said pixellated, switchabie grating having a plurality' of pixels, 
each of said pixels having a controllable state, said controllable state having at least two state 
^^^aiues, one of said at least two state values corresponding to substantially transmittinp an 
incident beam: another one of said at least two state values corresponding to substantially 
diffracting said incident beam." 

As stated above, the '855 publication does not teach, disclose or suggest "a pixellated, 
switchable grating, said pixellated, switchable grating having a plurality of pixels, each of 
said pixels having a controllable state, said controllable state having at least two state values. 



13 



Appl.No. 10/717,387 

Amdt. Dated: January , 2007 

Reply to Office Action of October 16, 2006 

one of said at least two state values corresponding to substantially transmitting an incident 
beam: another one of said at least two state values corresponding to substantially diffracting 
said incident beam." 

"To establish a prima facie case of obviousness, three baisic criteria must be met. First, there 
must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or to 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach or suggest all the 
claim limitations;' (MPEP 2143) 

Since the prior art references do not teach or suggest all the iimitations of claim 1, Applicant 
respectfully states that a prima facie case of obviousness has not been established. Similarly, 
Applicant respectfully states that there is not a reasonable expectation of success in 
combining the prior art references. 

For the same reasons as stated above, a prima facte case of obviousness has not been 
established for claim 8 since claim 8 recites "said third pair of gratings including a switchable 
grating capable of being switched between states; said states comprising at least two states , 
one of said at lea st two sta tes correspon ding to substa ntially transmitting an incident beam: 
another one of said at least two state corresponding to substantially diffracting said incident 



Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over McGuire in 
view of Rose et al. and further in view of Sutherland et al. (US 7,0 J 8,563) (the '563 patent). 

As stated above. Applicant respectfully states that the 073 patent does not teach, disclose, or 
suggest "a pixellated, switchable grating, said pixetlated, switchable grating having a 
plurality of pixels, each of said pixels having a controllable state, said controllable state 
having at least two state values , one of said at least two state values corresponding to 
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substantially transmitting an incident beam: another one of said at least two state values 
corresponding to substantially diffracting said incident beam." 

As also stated above, the '855 publication does not teach, disclose or suggest "a pixellated, 
switchable grating, said pixellated, svvitchabie grating having a plurality of pixels, each of 
said pixels having a controllable state. MiicoJltrc)iiab]e,slate^ 

one of sai d at least, tvvo state val u es corresponding to -substantially transmitting an incident 
beam: another one of said at least tv^o state values corresponding to substantialiv diffracting 
said incident beam." 

The '536 patent also does not teach, disclose or suggest "a pixellated, switchable grating, said 
pixellated, switchable grating having a plurality of pixels, each of said pixels having a 
c-ontroUable state, said controllable state having at least two state values, one of said at least 
two state values corresponding to substantialiv transmitting an incident beam: another one of 
said at least two state values corresponding to substantially diffracting said incident beam." 

Applicant respectfully states, while not acquiescing to the fact that the '536 patent is valid 
prior art, that a prima facie case of obviousness has not been established for claim 5. 

Claim 6 is rejected under J5 U.S.C. 1 03(a) as being unpatentable over McGuire in 
view of Rose el al and further in view of George el al (US 4,834,474) (the '474 patent). 

As stated above, Applicant respectfully states that the '073 patent does not teach, disclose, or 
suggest "a pixellated, switchable grating, said pixellated, switchable grating having a 
plurality of pixels, each of said pixels having a controllable state, said controllable state 
having at least two state values , one of said at least two state values corresponding to 
substantially transmitting an incident beam: another one of said at least two state values 
corresponding to substantially diffracting said incident beam." 

As also stated above, the '855 publication does not teach, disclose or suggest "a pixellated, 
switchable grating, said pixellated, switchable grating having a plurality of pixels, each of 
said pixels having a controllable state, said controllable state having at least two state values . 
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one of said at Ig^t two state values corresponding to substantially trans mitting an incident 
beam: another one of said at least two state values corresponding to substantially diflracting 
said incident beam." 

The '474 patent aiso does not teach, disclose or suggest "a pixellated, switchable grating, said 
pixeilated, switchable grating having a plurality of pixels, each of said pixels having a 
controllable state, said controHable sta le havin g at least two state values, one of said at least 
two state values corresponding to substantialtv transmitting an incident beam : another one of 
said at least two state values corresponding to substantially diffracting said incident beam." 

Applicant respectfully states that a prima facie case of obviousness has not been established 
for claim 6. 

Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McGuire in view of Rose et al and further in viev! ofDoerr (US 2002/0131683) (the '683 
publication). 

As stated above, Applicant respa;tfulty states that the '073 patent does not teach, disclose, or 
suggest "a pixellated, switchable grating, said pixellated, switchable grating having a 
plurality of pixels, each of said pixels having a controllable state, said controllable state 
having at l east two state values , one of said at le^t two state values corresponding to 
substantially transmi tyjog^Midenlbe^^ one of said at leas t two state values 

corresponding to substantially diffracting said incident beam." 

The '683 publication discloses that 

a wavelength blocker 100 is an optical device having two ports 1 10-1, 
1 10-2 that accept an incoming signal of multiple wavelength channels at a 
first port 1 1 0-1 and independently pass or block each wavelength channel, 
i, to a second port 1 10-2. A demultiplexer 115-1 separates the incoming 
signal into each component wavelength channel, i, which is then 
selectively passed or blocked by the corresponding shutter i20-i (or 
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variable optica! attenuators) to a multiplexer 115-2. The wavelength 
blocker 100 may be embodied, for example, as the wavelength blocker 
disclosed in contemporaneously filed U.S. patent application Ser. No. 

, entitled "Planar Lightwave Wavelength Blocker," (Attorney 

Docket Number Doerr 49), assigned to the assignee of the present 
invention and incorporated by reference herein, as modified herein in 
accordance with the present invention. 

[0018] According to one feature of llic present invention, each shutter 120- 
i is embodied as an opaque element thai can be selectively positioned in 
and out of the lightpath to selectively pass or block light. In one 
embodiment, discussed further below, each shutter 120-i may be 
controlled by a micromachine control element that can physically lift the 
shutter 120-i in and out of the lightpath. 

Applicant respectfully states that the '683 publication does not teach, disclose or suggest "a 
pixeliated, switchable grating, said pixelkted, switchable grating having a plurality of pixels, 
each of said pixels having a controllable state, said controllable state having at least two state 
values , one of said at least two state values corresponding to substantially transmitting an 
incident beam: another one of said at least tvvo state values corresponding to substantially 
diffracting said incident beam." 

Applicant respectfully states that a prima facie case of obviousness has not been established 
for claims 9 and 1 0. 



Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Doerr in 
view ofTakushimaetal. (118 2004/0076368) (the '368 publication). 
As stated above, the '683 publication does not teach, disclose or suggest "a pixeliated, 
switchable grating, said pixeliated, switchable grating having a plurality of pixels, each of 
said pixels having a controllable state, said controllable state having at least two state values, 
one of said at least two state values corresponding t o substantially transmitting an incident 
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beam: anot her one of said at least two state values corresponding to substantially diffracting 
said incident beam." 



Applicant respectfully states that the '368 publication does not teach, disclose or suggest "a 
pixellated, switchable grating, said pixellated, switchable grating having a plurality of pixels, 
each of said pixels having a confroliable state, said controllabl e state hav ing a t least two state 
values, one of said at least mo state values corresponding io substantially transmitting an 
incident beam: another one of said at least tvvo state values corresponding to substantiallv 
diffracting said incident beam." a limitation of claim 11. 

Applicant respectfully states that a prima facie case of obviousness has not been established 
for claim 1 1 . 



Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doerr in view ofTakushima et ai and further in view of Sutherland. 

As stated above, neither Doerr, nor Takushima, nor Sutherland teach or disclose or suggest a 
pixellated, switchable grating capable of being switched between states; said states 
comprising at least two states: one of said at least two states corresponding to substantially 
transmitting at least a portion of said distinct input channels: anothgrjjncof^^^ 
state s corresponding to substantially diffracting at least another pnrfinn r£gaiHjticr»i^^ 
channels; said second grating bejng^apableof diffracting sa idjijeast another portion of sajd 
distinct input channels towards said third grating, a limitation of claims 12 and 13. 

Applicant respectfully states that a prima facie case of obviousness has not been established 
for claims 12 and 13. 

Claims 14 and J 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doerr in view ofTakushima andfnrther in view ofMcGuire. 

As stated above, neither Doerr, nor Takushima, nor McGuire teach or disclose or suggest a 
pixellated, switchable grating capable of being switched between states: said states 
comprising at least two states: one of said at le ast two states corresponding to substantially 
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transmitting at least a portion of said distinct input channels: another one of said at least two 
states corresponding to substantially diffracting at least another portion of said distinct input 
channels: said second grating being capable of diffracting said at tcast another portion of said 
distinct input channels towards said third grating, a limitation of claims 14 and 15. 

Applicant respectfully states that a prima facie c^e of obviousness has not been established 
for claims 14 and 15. 

Claim 1 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rose et al. in 
view ofSutlierland et al 

Are stated above, " a plurality of gratings comprising at least five gratings. .. at least 
one grating from said plurality of gratings being a pixellatcd. switchable grating capable of 
being switched between states: said states comprising at least two states : one of said at least 
two states corresponding to substantially transmitting at le^t a portion of an incident beam; 
another one of said at least two states corresponding to substantially diffracting at least 
another portion of said incident beam; said at least one grating being optically dis posed 
between two other gratings from said pturalit>^ of gratings; said at least one grating being 
capable of transmitting said at tcast a portion of a beam incident from one of said two other 
gratings to anoth er one of said t w o other gratings: and, said at least one grating being also 
capable of transmitting said at least another portion of a beam incident from one of said two 
other gratings to another grating from said said plurality of gratings. " a limitation of claim 
17. 

As also stated above, Southern and does not teach, disclose or suggest "a pluralit y of grating s 
comprising a l least five gratings. . . at least one grating from said plurality of gratings being a 
pixellated. switchable grating capable of being switched between states: said states 
comprising at least two states : one of said at least two states corresponding to substantially 
transmitting at least a portion of an incident beam: another one of said at least two states 
corresponding to substantially diffracting at least another portion of said incident beam: said 
at least one grating being optically disposed between two other gratings from said plurality of 
gratings: said at least one grating being capable of transmitting said at least a portion of a 
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beam mcident from one of said two other gratings to anothe r one of said two other gratings; 
and, said at least one grating being also capable of transmitting said at least another portion 
of a beam incident from one of said two other gratings to another grating from said said 
plurality of gratings ." 

Applicant respectfully states that a prima facie case of obviousness has not been established 
for claims 17. 

!V. CONCLUSION 

In conclusion, in view of the above amendments and remarks and enclosed 1.131 
declarations, Applicant respectfully requests the Examiner find claims 1-17 allowable over 
the prior art and pass this case to issue. 

Although no additional fees are anticipated for the consideration of this response, the 
Director of Patents and Trademarks is authorized to charge additional fees or credit 
overpayment to Deposit Account No. 50-371 8. 

The following information is presented tn the event that a call may be deemed 
desirable by the Examiner: 



jACOB N. ERLICH (617) 345-3000. 



Respectfully submitted, 
Thomas W. Stone, Applicant, 



Date: January _1 6, 2007 




Orlando Lopez y 
Reg. No. 46,880 ^ 
Attorney for Applicant 



01092528 
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IN THE UNITED STATES PATENT AND TRADEMARK OFHCE 



ApplNo. : 10/717,387 Conjfinnation No. 7470 

Appiicanl : Thomas W. Stone 

Filed : November 18, 2003 

TC/A.U. : 2613 

Examiner : Thi Q. Le 

Title : OPTICAL ADD/DROP MULTIPLEXING SYSTEMS 

Docket No. : 10010931-1 

Customer No. : 057299 



To: Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



IMBQLAKATIQN IINDER 37 CFR i.l31 

Sir: 

I, Thomas W. Stone, declare that: 

1. I am the inventor of the claimed invention in the above-referenc«d patent application. 

2. 1 was an employee of the first assignee, Wavefront Research, Inc. ("Wavefront"), at the time 
of conception of the claimed invention. 



2. Prior to May 29, 2003, 1 conceived of the invention, that is, the idea of using switchable 
gratings to provide an optical multiplexing, demultiplexing, and add/drop multiplexing device 
that is suitable for adding, dropping, or modifying signals that are wavelength multiplexed onto a 
common optical path. 

3. The invention was reported to Wavefront prior to My 23, 2002 in Invention Disclosure No. 
W-6536-123, a copy of which is attached hereto with dates deleted. 
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4. Prior to July 23. 2002, Wavefront contacted the law firm of Perkins Smith & Cohen LLP 
("PSC") and requested them to file a patent application on Invention Disclosure No. W-6536- 
123. 

3. Wavefront, at a later date, assigned the invention to Agilent Technologies, Inc. ("Agilent"). 

5. Ileft my employment at Agilent on or about July 3 1 , 2002. 

6. As described in the attorney affidavit, enclosed herewith, more than three drafts of the patent 
application were generated between just prior to July 23, 2002 and November 18, 2003. 

7. I reviewed these drafts and made timely comments and revisions with respect thereto, 
discussing the comments and revisions with Attorneys Erlich and Lopez in order to assist them 
in the preparation of the patent application, 

8. Work on the application proceeded diligently from just prior to July 23, 2002 to November 4, 
2003 despite my departure from Agilent prior to that date. 

I even further declare that all statements made herein of my own knowledge are true and that all 
statements made on mformation and belief are believed to be true; and further that these 
statements were made with the knowledge that willfiil false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 




Date 



Thomas W. Stone 



2 



Application No. i 0/7 17,387 
Attorney Docket No. 1 00 1 093 ) - i 
Declaration Under 37 CFR 1.131 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



^PP'-No. : 10/717,387 Confirmation No. 7470 

Applicant : Thomas W, Stone 

Filed : November 1 8, 2003 

TC/A.U. : 2613 

Examiner : Thi Q. Le 

™^ • OPTICAL ADD/DROP MULTIPLEXING SYSTEMS 

Docket No. : 10010931-1 

Customer No. : 057299 



To: Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



DECLARATION UNDER 37 CFR 1.131 

Sir: 

I, Orlando Lof^z, declare that: 

1 . I was one of the patent attorneys who prepared the above-referenced patent application. 

2. Prior to July 23, 2002, the assignee, Wavefront Research, Inc., contacted the law firm of 
Perkins Smith & Cohen LLP and requested them to file a patent application on the Invention 
Disclosure No. 6536-123(copies attached with dates deleted). 

3. At least three draft patent applications were generated by me and Attorney Erlich for 
review and revision (comments) by the inventor, Thomas W. Stone, just prior to July 23, 
2002 to November 4, 2003, at which date the application was filed in the U.S. Patent and 
Trademark Office. 

4. Each draft patent application improved upon the prior draft until the inventor, Thomas W. 
Stone, approved the final draft for filing as a patent application. 



I 



Application No. !0/717,387 
Attorney Docket No, 10050931-1 
Declaration Under 37 CFR 1.131 

5. During part of the period from just prior to July 23, 2002 to November 4, 2003, 1 worked 
on at least 10 other cases having Dr. Thomas W. Stone as an inventor and the same assignee 
as the above referenced patent application and relating to similar technology. The cases that 
Docket numbers 28579- 122, 128, 125, 131 136, 144, 145, 146 (the above referenced patent 
application had Docket number 28579- 123). 

I even further declare that ali statements made herein of my own knowledge are true and that 
ali statements made on infonTvation and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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INVENTION DISCLOSURE 

WAVEFRONT RESEARCH INC. 

Disclosure Number: W-6536^123 
Title of invention: Optical Add/Drop Systems 
lnveritor{s}: Thomas W. Stone 

Address(es): Hellertown, PA 



FILE copy 



I. Description of Invention 

The present inventton provides a free space optical multiplexing, demuitipiexing, 
and add/drop muitiptexing device that is surtabte for adding, dropping, or modifying 
si^ais that are wavet^gth muftplexed onto a common optical path. This device, for 
Gxampie, is suitable for Wavelength Division Multnalesdng (WDM) and Dense 
Wavelength Division Multlpiexing (DWDIVf) applications. Orre such add/drop system 
cohfiguratibh is shown below: 



pixellated switched gratings 



low insertion 
loss static 
gratings 




low insertion 

(oss static 
gratings 



drop port input port 



output port add port 
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The incoiporation of free space switching in the present hnvention has several distinct 
advantages over past mufttpiextng techniques. More specif icaliy, these advantages 
include the potential for lower insertion loss, superior switch isolation, multiple reflection 
and crosstalk suppression, and less complexity. 

Detaifed Descriptfort of the Invention 

Reference is now made to Figure 1 of the attached drawings which Illustrates the 
broad concept of the invention in schematic fashion, thereby presenting an overview of 
the optica! add/drop multiplexing system of the present invention in one of numerous 
embodiments, the other embodiments being set forth below with respect to the 

remaining figures. 

One embodiment of the optica! time shifter and routing system 10 of this 
invention is iHustrated in Figure 1 of the drawings and includes static (non-switchable) 
diffraction gratings 12, 14, 16, 18, 20, and 22 and switchable grating 30. in the 
configuration of Figure t. each of these gratings is paraile! to each other, and base 
gratings 12, 14, 16, and 18 have identical spatial grating frequencies. Similarly, the 
grating spatial frequencies of the vertex gratings 20, 22, and 30 are also identical, but 
the vertex gratings have higher gratings spatial frequencies than the base gratings, 
such that the light diffracted by the base gratings is symmetrically diffracted from the 
vertex gratings and recombined at the subsequent base gratings. For example, in 
system 10 of Fig. 1 , the vertex gratings 20, 22, and 30 have twice the spatial frequency 
of the base gratings 12, 14, 16, and 18. Base gratings 12 and 18 are located 
symmetrically with respect to vertex grating 20. Similarly base gratings 16 and 14 are 
located symmetrically with respect to vertex grating 22, The switchable grating 30 is 
located at the intersection of the two base-vertex arrangements described above as 
illustrated in Fig. 1 . The switchable grating 30 is further divided into individually 
switchable segments or pixels 32, These individually switchable segments can bs 
formed, for example, by pixellating the electrode controlling the grating. Eiectronic 
control 34 provides the individual control signals, which switch the individual grating 
segments. 
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Elements of the operation of the add/drop multiplexer of Fig. 1 can now be 
described. Input free-space beam 40 is typically a collimated or nearly collimated beam 
of electromagnetic radiation that may consist of a multiplicity of optical signals each of 
which are modulated on wavelength-multiplexed optical carriers 50 that each have 
differirig center wavelengths. Beams guided in waveguides or optfeat fibers 42 may be 
converted into or from free space beams through the use of tenses 44. The lens 44 
may be refractive, diffractive, or gradient index, or a combination thereof in nature, 
input beam 40 is incident normally on grating 12 (perpendicularly with respect to the 
surface of the grating 12) at a single spatial location. Base diffraction grating 12 
angularly disperses the input beam 40 into separate beams each of which contains 
distinct modulated optical carriers 50. in genera! the optica! carriers with longer 
wavelengths are diffracted by grating 12 through larger angles, such that the foogest 
wavelength optical carrier 52 is Incident on grating 20 at a higher iocation than mid- 
wavelength optical earner 54, which is in turn incident on grating 20 at a higher location 
than shortest wavelength optica! earner 56. In such fashion each of the optical earners ■ 
50 are incident at distinct spatial locations on the vertex gratings 20, 22, and 30. 

Finally, switched grating 30 is placed symmetrically in the region where the 
optical carrier beams 70, 72. 76, and 74 intersect as shovwi in Fig, 1 . Further, the size 
scale of the multiplexer 10 and width of beams 60, 60, 62, and 64 is chosen such that 
the individual optical carriers of differing center wavelengths are spatially separated on 
the vertex elements 20, 22, and 30. This provides for a switchable grating segment or 
pixel along each of opticat carrier beams 70 such tiiat for each such beam in optical 
carrier group 70, if the intersecting segment of grating 30 ts switched "off', the beam in 
opticat can-ier group 70 is transmitted through grating 30 becoming a beam in optical 
carrier group 72; and if the segment is switched "on" the beam is diffracted and 
becomes a beam in optical carrier group 74. Each of the beams in the optical carrier 
groups represent modulated optical carriers with different center wavelengths, and 
corresponding beams in optical carrier groups 70, 72, 76, and 74 (defined by 
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intersections at a common grating segment of grating 30) represent modulated optical 
carriers of a particular center wavelength , 

Consider the case of afl segments of the switched grating 30 in the "off" state, in which 
case all tight Incident on grating 30 is transmitted, as if grating 30 did not exist. Ail 
optical carriers 50 are initially spatially ovedapping on a singie spot and are normally 
incident on base grating 12 from beam 40. Because of the symmetric location of vertex 
grating 20 with respect to base gratings 12 and 18 and the grating frequency 
relationship described earlier, all optical carriers 50 are angularly diverging toward 
vertex grating 20 and are spattaliy separated on vertex grating 20 where they are 
diffracted symmetricaliy into optical carrier beams 70 which are converging toward a 
single spot or iocation on base grattny *8 "S ihese opiiCaS earner beams 70 are 
transmitted through "oft" grating 3u, may are transrnitiea into opticaf carrier beams 72, 
When these opTicai carriers 72 are incident on grating 18, they are all diffracted 
symmetrically back into a single beam 64 in which ail diTTennq wa\/eiength optical 
carriers propagate in a singe beam with tdentica! propagation directions. This beam 64 
may then readily be coupled into an optica! fiber or wavtryuide «2 using lens 44. Thus, 
with ail switched grating pixels 32 switched off, ail the wavelength multiplexed signals In 
input beam 40 are spatialiy separated and then recombined in a wavelength multiplexed 
beam 64. 

Still further consider the case where all segments of the switched grating pixels 32 of 
switched grating 30 are in the "off state (I.e., are transparent), in which case all light 
incident on grating 30 is transmitted, as if grating 30 did not exist. Base gratings 16 and 
1 4 are located symmetricalty with respect to vertex grating 22. Ail optical carriers 76 
are initially spatialiy overlapping on a single spot on base grating 16 and are nomially 
incident on base grating 16 from beam 62. Because of the symmetric location of vertex 
grating 22 with respect to base gratings 16 and 14 and the grating frequency 
relationship described earlier, all optical carriers 75 after diffraction by base grating 16 
are angularly diverging toward vertex grating 22. As these optical carrier beams 76 are 
transmitted through "off" grating 30, they become optical carriers 74, and are spatially 
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separated on vertex grating 22 where they are diffracted symmetrically into optical 
earners 78 which converge toward a single spot or location on base grating 14. When 
these optical carriers 78 are incident on grating 14, they are all diffracted symmetrically 
back into a single beam 60 in which all differing wavelength optical carriers propagate in 
a singe beam with identical propagation dir^tions. This beam 60 may then readily be 
coupled into an optical fiber or waveguide 42 using iens 44, Thus, with all switched 
grating pixels 32 switched off, all the wavelength multiplexed signals in input beam 62 
are spatially separated and then recombined in a wavelength multiplexed beam 60. 

Due to the symmetric nature of Voiume Bragg diffraction gratings, a dual 
mapping occurs simultaneously with optical carrier beams 76 incident on the switched 
grating 30 with respect to the opticai carrier bean is 70 incident on the switched grating 
30 as described above. Therefore, if all the svvitchabie grating segments 32 are "off", 
Optical carriers 70 are transmitted into opticai carriers 72, and optical carriers 76 are 
transmitted into optical carriers 74. In this case, all the wavelength multiplexed carriers 
(and the signals they carry) that are input in beam 40 are output in beam 64; and atf the 
wavelength multiplexed carriers (and the signals they carry) that are input in beam 62 
are output in beam 60. Afternatefy, if all the switchable grating segments 32 are "on", 
optical carriers 70 are diffracted into optical carriers 74, and optical carriers 76 are 
diffracted into optica! carriers 72. In this latter case, ali the wavelength multiplexed 
carrier's {and the signals they carry) that are input in beam 40 are output in beam 60; 
and all the wavelength multiplexed earners (and the signals they cany) that are input in 
beam 62 are output in beam 64. 

Since the individual optical carriers (each with a unique center wavelength) are spatially 
resolved on switched grating 30 and are each incident on a unique switched grating 
pixel of group 32, the route of each wavelength multiplexed signal in beams 40 and 62 
may be individually controlled by setting the state of the corresponding grating pixel 
such that it is output in either of beams 64 or 60. Each of the beams in one of the 
opticai carrier groups represent modulated opticai carriers with different center 
wavelengths, and corresponding beams in optical carrier groups 70, 72, 76, and 74 
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(defined by intersections at a common grating segment of grating 30) represent 
modulated optical carriers of a common particular center wavelength. Accordingly, for 
each beam in optical carrier group 76, if the intersecting segment of grating 30 is 
switched "off", the beam in optical carrier group 76 is transmitted through grating 30 
becoming a beam in optical carrier group 74 and is ultimately included in output beam 
60; in addition, if the input beam 40 contains an optical carrier of the same center 
wavelength as the beam of optical carrier group 76 described above, it will be 
transmitted through the same "off" pixel and output in beam 64. If this same segment 
of switched grating 30 described above is sv^itched "on", the corresponding optical 
carriers (if present) from inputs 40 and 62 will be diffracted and output in beams 60 and 
64, respectively. 

The operation of the wavelength add/rirop mulTipicxer 10 can now be described 
with the help of Figure 2. For convenience the beams 40, 60. 62, and 64 are also 
described as input, output, add, and drop ports, respectively. 

Consider the wavelength division multiplexed (WDM) scer^ario where ffie input, output, 
add, and drop ports or beams 40, 60, 62, and 64, respectively, each may contain many 
wavelength multiplexed optica! carriers propagating as sbgle multiplexed beams which 
are incident at the respective single port locations. Each of these wavelength 
multiplexed optical carriers may be modulated with one or more signals, it is 
conventional in the wavelength division multiplexed (WDM) scenario to universally 
name each of the many possible WDM channels, each of which are defined by a 
particular center wavelength. These WDM channels have two states: either the WDM 
channels are "populated" and contain an optical carrier of the center wavelength defined 
for the WDM channel, or they are "empty" WDM channels which do not contain an 
optical carrier. The optical carrier in a given WDM channel may be "dropped" or 
removed, thus leaving the WDM channel empty. Aitematively, an empty WDM channel 
can have an optica! carrier "added" in which case it is then populated. 

For the purpose of illustrating the function of the add/drop multiplexer 10 of Figure 2, 
three of the many possible named WDM channels 80, 90, and 100 are illustrated. WDM 
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channel 80 is defined by the waveiength used in the longest wavelength optical carrier 
52, WDM channel 90 is defined by the wavelength used in the mid-wavelength optical 
carrier 54. WDM channel 90 is defined by the wavelength used in the longest 
wavelength optical carrier 56. AH WDM beams contain the same named WDM 
channels, including WDM channels 80, 90, and 100. Input beam 40 in figure 2 contains 
carrier 52 In WDM channel 80, carrier 54 in WDM channel 90, and no optical carrier in 
WDM channel 100. in figure 2, empty WDM channels are represented by dashed lines, 
and populated WDM channels are represented by solid lines. 

Figure 2 iilustrates a the case of particular settings of Add/Drop Multiplexer 10 in which 
the switched grating pixel 110 corresponding to WDM channel 80 is switched "on"; the 
switched grating pixel 1 15 corresponding to WDM channel 90 is switched "off"; and the 
switched grating pixel 120 corresponding to WDM channel 100 is switched "off". With 
these settings it is shown below that Carrier 52 is transmitted from input port 40 to 
output port 60; carrier 54 is dropped from input port 40 to drop port 64; and carrier 57 is 
added from add port 62 to output port 60. These three cases Illustrate the baste 
functionality of the add/drop system 10, 

Each of the segments 32 on switched grating 30 are used to control the passage, 
addition, or dropping of particular modulated optical carriers. 

The switched gratir>gs used in the configurations described above may be 
fabricated using many technologies. In a preferred embodiment, the switchable 
gratings may be fomned using Polymer Dispersed Liquid Crystal volume holographic 
gratings which can be fabricated with very low insertion loss (e.g., 0.2-0.3 dB/grattng) 
and fast switching times (e.g., tens to hundreds of microseconds), in another aspect of 
the present invention, the same PDLC switchable gratings preferred for use in these 
devices can be used for the static non-switchable gratings that are also used in these 
devices. Accordingly, the electrodes used to appiy electric fields to switch the 
switchable gratings are simply omitted from the gratins for the non-switchable gratings. 
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[n such fashion aii the advantages of low insertion loss, high diffracdon efficiency, low 
scatter, etc. of the switchabie gratings can be provided for the non-switcfiable gratings, 
and the perfomiance is further enhanced since the absorption and surface reflection 
losses induced by the transparent electrodes are eliminated in the non-switchabte 
gratings. This principle is also applicable to other forms of switchabie holographic 
elements in including lenses, mirrors, and corrector plates. 

Figures 3--12 ilfustrate system variations that are readily understood using the above 
principias. Figure 13 illustrates a low loss wavelength multiplexing and demultiplexing 
configuration using non-svi/ttched gratings. Finally, Figure 14 illustrates a combined 
add/drop and multiplexing configuration, where the cascade of upper gratings would 
typically be switched, pixelfated gratings as described earlier. 
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H. Circumstances of invention and Sponsors 

This invention was made during unsponsored WRi time. This invention was not made 
under any government contract support. 

lit. Date of Conception 
This invention was corK»fved on and following tHMBHHjP 

IV. Signatures 

Sfgnature(s),of fnventor(s); 



TfiO/y\ AS U ^ri/AJ^ 

Signature Name (print) 



The above confidential/proprietary information is read and understood by: 
Signature Name (print) 
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